Actin is a globular contractile protein with a molecular weight of about 48 000. Together with myosin it plays a fundamental role in muscular contraction.
Skeletal muscle fibres are composed of a macromolecular complex of polymerised actin and myosin organised into interdigitating filaments which are able to slide over one another. The interdigitations are responsible for the characteristic banded pattern of skeletal muscle fibres. Smooth muscle fibres similarly contain actin and myosin, which may, however, be present either in filamentous (F actin) or soluble globular forms (G actin). Furthermore the filaments do not have the banded spatial arrangement of striated muscle but can lie either parallel or at right angles to each other.
Recent studies1-4 show that actin, although principally found in muscle fibres, is present in almost all eukaryotic cells, where it can be demonstrated in at least 2 forms: as bundles of filaments or as a randomly orientated meshwork of filaments.5 Apart from providing structural support (cytoskeleton), the contractile proteins take part in other mechanicochemical activities of the cell such as cell movement and mitotic division.
The presence of actin in cells which normally display only limited mobility suggests that it performs functions additional to those required in cell movement, such as endocytosis, exocytosis, cell division, and in-vitro attachment to glass surfaces in tissue culture.4 [6] [7] [8] The content and molecular organisation of actin In an ultrastructural study we showed the presence of varying numbers of microfilaments in the cytoplasm of cells from a single malignant choroidal melanoma, but more recently we have demonstrated them in 21 of 22 similar tumours. These microfilaments, ranging in diameter between 5 and 7 nm, were arranged in loose bundles and aligned essentially parallel to the surfaces of the cells, and were consistent morphologically with actin.32
In the present communication we describe the reactivity of melanoma cells with antibodies specifically raised against pure actin. This study proves for the first time that choroidal melanoma cells contain actin protein comparable to that found in contractile organs.
Methods and materials
Actin was extracted from the skeletal muscle of an albino rabbit. Initially a crude extract was obtained by a method essentially similar to that described by Iyengar and Weber.33 Finely minced muscle tissue was soaked in 50% glycerol containing 01 M KC1 and 1 mM MgCl2 at ph 7 for 3 days. The suspension was filtered and squeezed to remove all the soluble components. The residue was then soaked in a solution containing 0 6 M KC1 and 1 mM adenosine triphosphate in distilled water at pH 6 4 for 24 hours. The insoluble residue obtained after filtration was then treated for 2 successive periods of 30 minutes each in 0 3 M KC1 at pH 7 and 0-1 M KC1 at pH 9 respectively. Finally the residue was treated 4 times with distilled water at pH 9. The final residue was dehydrated in acetone and dried overnight. All procedures were carried out in the cold room at a temperature of 4°C.
PURIFICATION OF ACTIN
The dried powder thus obtained contained actin which was further purified using the aggregationdisaggregation principle.34
Actin was extracted from the acetone-dried powder by suspending it in ice-cooled Tris buffer (2 mM Tris HC1 (hydroxymethyl methylamine hydrochloride) 0 2 mM ATP, 0 5 mM mercaptoethanol and 0-2 mM CaCl2 at pH 8) for 30 minutes. Control studies were carried out by using sera obtained from animals prior to immunisation as well as antiactin sera absorbed with purified actin.
REACTIVITY WITH CHOROIDAL MALIGNANT MELANOMA CELLS
Eyes with choroidal malignant melanomas were opened as soon as possible after enucleation (up to a maximum of 5 hours), and the cut surface of the tumour was pressed against multispot slides to give a monolayer of tumour cell imprints. The slides were snap frozen and stored in liquid nitrogen for further use. Cell impressions from 8 different choroidal melanomas were used in this study to test for the presence of actin in tumour cells.
Results
The purity of the actin protein preparation was assessed by sodium dodecyl sulphate polyacrylamide gel electrophoresis (Fig. 1) .
The presence of antiactin antibody in the rabbit sera was confirmed by the immunofluorescent staining patterns obtained when the sera were tested against the smooth muscle cells of the blood vessel wall, the muscularis mucosae and smooth muscle fibres between the glands of the stomach, The antiactin sera gave strong cytoplasmic fluorescence with all 8 choroidal malignant melanoma cell impressions. As well as diffuse fluorescence of the cytoplasm, filamentous fluorescence was also observed in the region of the cell processes (Figs. 2 and 3) . The patterns of staining described above were diminished when the sera were absorbed against actin prior to testing, the reduction being most marked when the sera were tested in high dilutions.
Discussion
In an earlier study we reported the presence of intracytoplasmic microfilaments of 4-7 nm diameter in choroidal malignant melanoma cells and suggested that these filaments were probably actin.32 It was also speculated then that the 'false' positive immunofluorescence obtained by testing the sera of patients with nonmalignant eye diseases against the cells of a malignant melanoma might be due to the smooth muscle antibody demonstrated in the serum of these patients.40
In the present study by subjecting the melanoma cells to an antiserum raised against a known purified preparation of actin we 
